Human BJ foreskin fibroblast cells immortalized by the expression of human telomerase reverse transcriptase (hTERT), the catalytic subunit of telomerase (BJ-T) were kindly supplied from Robert Weinberg (68). BJ-T cells were cultured in a 4:1 ratio (v/v) mix of DMEM and Medium 199 supplemented with 15% fetal bovine serum (FBS) and 2 mM L-glutamine at 37 o C in 5% CO 2 . Cells were deprived of serum for 24 hours and then amino acid starved by replacing the medium with Krebs-Ringer Bicarbonate Buffer (KRBB; 25 mM HEPES, 111 mM NaCl, 25 mM NaHCO 3 , 5 mM KCl, 2.5 mM CaCl 2
and 1 mM MgCl 2 ) supplemented with glucose (4.5 g/L) and insulin (100 nM) for 2 hours. When indicated, cells were stimulated with all amino acids including 1x MEM amino acids plus 1x MEM nonessential amino acids and 2mM glutamine (Life technologies).
Measurement of intracellular ATP levels
ATP was measured in the cell lysates using a colorimetric assay according to the manufacturer's instructions (Abcam, #ab83355). The data was normalized to the total protein content of the cell lysate as determined by DC protein assay (BioRAD) using bovine serum albumin as the standard.
Fractionation and quantitation of ribosomal profiles
HeLa cells stably expressing a doxycycline-inducible 4E-BP1-4A mutant plasmid were treated with 1 μg/ml doxycyline (DOX) for 24 hours, then with 50 μg/ml cyclohexamide for 15 minutes before harvested in hypotonic lysis buffer (1.5 mM KCl, 2.5 mM MgCl 2 , 5 mM Tris pH 7.4, 50 μg/ml cyclohexamide, 0.5% Triton X-100, 0.5% deoxycholate, 3 mM DTT, RNAsin 40 U/ml, 1x complete protease inhibitor (Roche Applied Science, IN)). Fractionation and quantification of the ribosome subunits was performed as described in (4). Briefly, lysates from equal cell number (~1 mg) were loaded on 14 ml continuous 10-40% (w/v) sucrose gradients generated using an ISCO gradient maker. Samples were separated by centrifugation (SW41, 36000 rpm, 2 hours), fractionated (1ml fractions) using the Foxy Jr fraction collector and the absorbance at 260 nm determined with the ISCO UA-6 Absorbance detector (Teledyne, Thousand Oaks, CA, USA). RNA was extracted using RNeasy Mini Kit (Qiagen) following the manufacturer's instructions. cDNA synthesis and qRT-PCR were performed as described in the Supplementary Figure S1 : Amino acids regulate rRNA synthesis at multiple steps. A. BJ-T cells were deprived of serum for 24 hours followed by amino acid starvation for 2 hours (-AAS). Cells were then stimulated with all amino acids (AA) for 3 hours. Cells were pulse labeled and 47/45S rRNA synthesis analyzed. Representative images and resultant graph (mean +/-SEM) for n = 3 experiments. *p < 0.05. B. Exponentially growing HeLa cells (EXP) were starved of all amino acids (-AA) for the times indicated. Representative images of immunoblotting are shown in Figure 1D and the graph represents mean +/-SEM for n = 3 experiments. **p < 0.01 compared to EXP. C. and D. HeLa cells were starved in amino acid and serum starvation medium (-AAS) for 2 hours and then re-stimulated with amino acids (AA) for 3 hours. 
